To examine the association between routine physical activity and risk of 3-year mortality in Mexican Americans aged 75 and older. DESIGN: Longitudinal study involving a population-based survey. SETTING: Hispanic Established Population for the Epidemiologic Study of the Elderly (H-EPESE) survey conducted in the southwestern United States (TX, CO, AZ, NM, CA). PARTICIPANTS: Mexican-American men and women aged 75 and older (N = 948) participating in the H-EPESE. MEASUREMENTS: Responses to the Physical Activity Scale for the Elderly (PASE) were assessed in 2005-06. Mortality was determined according to report of relatives at 3-year follow-up and from the National Death Index. Covariates included sociodemographic characteristics, financial strain, smoking status, body mass index, activities of daily living, depressive symptoms, cognitive function, and comorbid conditions. RESULTS: The mean age of the sample was 82.2 ± 4.5. Cox proportional hazard regression estimated that the hazard ratios of death for persons in the low, moderate, and high quartiles of physical activity (PASE scale) ranged from 0.36 (95% confidence interval (CI) = 0.21-0.62) to 0.50 (95% CI = 0.31-0.82) compared to persons in the sedentary quartile after adjusting for covariates. CONCLUSION: Routine physical activity involving household and leisure activities was associated with lower 3-year risk of mortality in a sample of older Mexican Americans living in the community.
F ewer than two in 10 adults aged 75 and older report participation in regular leisure or structured physical activity (30 minutes of light to moderate activity on 5 or more days of the week). 1 Regular physical activity and exercise reduces body fat, increases muscle strength, improves psychological well-being, and lessens cognitive decline in older adults. [2] [3] [4] Physical activity has also been shown to be useful in maintaining independent function and decreasing the risk of falls in older adults. 2, 3 Previous investigations have reported hazard (or odds) ratios ranging from 0.14 through 0.74 for lower risk of mortality in the most-active individuals than in the least active. [5] [6] [7] [8] [9] [10] This association is typically evaluated in samples of non-Hispanic white adults with a mean age younger than 75. [5] [6] [7] [8] [9] [10] Substantially less is known regarding the role of physical activity in minority populations and the very old. 11 Mexican Americans consistently report lower levels of physical activity than non-Hispanic whites. 1, 12, 13 One study, 12 for example, reported that 47% of Mexican Americans did not engage in any leisure-time physical activity, compared with 36% of non-Hispanic whites who reported no leisure related physical activity.
The Hispanic population in the United States grew 43% from 2000 to 2010 14 and is expected to constitute approximately 25% of the entire population by 2050.
in a sample of older Mexican Americans ( 75). Everyday activity was assessed using the Physical Activity Scale for the Elderly (PASE). 17, 18 Differences in the types of physical activity as reflected in two subscales of the PASE were also explored (leisure activity and household activity). Based on previous work with the Hispanic Established Population for the Epidemiologic Study of the Elderly (H-EPESE) sample, [19] [20] [21] it was hypothesized that there would be an inverse association between level of physical activity and risk of mortality in men and women and that there would be no difference in the type of physical activity associated with lower mortality risk.
METHODS
The H-EPESE is an ongoing longitudinal study that began in 1993 with an original sample of 3,050 Mexican Americans aged 65 and older residing in Texas, New Mexico, Colorado, Arizona, and California. Participants were recruited using area probability sampling procedures that involved selecting counties and households within defined census tracts. Sampling procedures and individual characteristics have been reported previously. 19, 20 Nine hundred forty-eight participants from the H-EPESE aged 75 and older enrolled in a study of disability and who completed the PASE in 2005-06 were included in the current study. 21 Inclusion criteria for this cohort included the ability to complete physical performance tasks related to disability and frailty independently, 21 including activities of daily living (ADL), a test of grip strength, and an 8-foot walk. 19, 21 Proxy information was not permitted. The subsample was significantly younger, with higher ADL scores, higher grip strength, faster walking speed, and fewer comorbid conditions than the 1,624 persons from the original H-EPESE sample eligible for the study in 2005.
Data Collection
Raters who received 20 hours of training in interviewing methods and performance-based assessments of physical functioning, including gait and functional daily living skills interviewed and examined participants in their homes. The study protocol and information on data collection are available in publications 19, 22 and from the Inter-University Consortium for Political and Social Research (ICPSR) archive. 23 The interviews were conducted in Spanish or English, depending on the respondent's preference. Seven hundred eighty-seven (83%) interviews were conducted in Spanish. Informed consent was obtained at the time of the interview, and the university's institutional review board approved the protocol.
Measures

Independent Variable
The PASE is a well-established, validated instrument used to assess activity levels in older adults. 17, 18 Frequency and duration of activity are measured using three subscales: leisure, household, and occupational activity. Leisure physical activity includes walking; light, moderate, and strenuous sports; and muscle strength and endurance exercise. Household activities include housework, home repairs, lawn work, gardening, and caring for others. Occupational activity is measured with respect to hours worked and type of job (sedentary vs active). Each item in the PASE refers to the previous week of activities. Calculations include an empirically derived weighting system used to obtain a score for each subscale (leisure, household, occupational) and a total physical activity score. 18 For data analyses (see description below), the total and subscale PASE scores were converted into quartiles representing four levels of activity: sedentary, low, moderate, and high. For example, a person categorized as sedentary in the household activity subscale (lowest quartile) did not engage in any activity in this category during the previous week, a person in the low activity group participated in one activity, a person in the moderate activity group engaged in a two or three household activities, and a person in the high activity group (highest quartile) engaged in four or more household activities in the previous week.
Dependent Variable
Death was ascertained at follow-up in 2008-09. Ninetysix participants refused to be re-interviewed or were lost to follow-up, and 194 were confirmed dead through the National Death Index and by relatives.
Covariates
Covariates included variables identified in previous research as associated with risk of mortality in older adults. 24 Sociodemographic variables included age (continuous), sex, years of formal education (continuous), married (yes vs no), and financial strain, measured by asking participants, "How much difficulty do you have in meeting monthly payments on your bills?" (great difficulty, some difficulty, little difficulty, and none). Smoking status was assessed by asking subjects whether they were current smokers, former smokers, or never smoked. Body mass index (BMI) was computed as weight measured in kilograms divided by measured height in meters squared (kg/m 2 ). Functional disability was assessed according to seven items from a modified version of the Katz ADL scale. 25 Depressive symptoms were measured using the Center for Epidemiologic Studies Depression Scale (CES-D) and considered high if the score was 16 and higher. 26 Cognition was assessed (continuous variable) using the Mini-Mental State Examination (MMSE). 27 Comorbidities were assessed by asking if a doctor had ever told the participant that he or she had diabetes mellitus, heart attack, hypertension, stroke, hip fracture, cancer, anemia, or emphysema. These variables have been collected in the H-EPESE and other surveys of older adults and have provided reliable and consistent information. 22 
Statistical Analysis
Frequencies, means, and standard deviations were calculated for demographic characteristics. Comparisons across PASE quartiles and participant characteristics were assessed using chi-square tests and analysis of variance. A Kaplan-Meier survival curve was used to display the (unadjusted) association between total physical activity and risk of mortality over 3 years.
Unadjusted and adjusted Cox proportional hazards regression models were computed to estimate 3-year mortality as a function of physical activity (total, leisure, and household) in quartiles. Occupational activity was not separately assessed because the majority of the sample was not currently working, and the subscale contained too little information to analyze. Analyses were conducted on the entire sample and separately according to sex. All analyses were performed using SAS for Windows, version 9.2 (SAS Institute, Inc., Cary, NC).
RESULTS
The mean age of the sample at the time of measurement was 82.2 ± 4.5; 63% were female, 59% were unmarried, 56% had never smoked, 75% had a BMI less than 30 kg/ m 2 , 40% had no difficulty meeting monthly bills, 63% reported no problems in ADLs, and 80% reported low depressive symptoms. Mean years of education was 5.0 ± 3.9, and mean MMSE score was 20.9 ± 4.7. The most commonly identified comorbid conditions were hypertension (67%) and arthritis (62%) ( Table 1) .
Participant baseline characteristics (sedentary, low, moderate, and high) are presented in Table 1 according to quartile of physical activity. Those in the high activity quartile were significantly (P < .001) more likely to be younger, male, and married; to experience no ADL problems; to report low depressive symptoms; to have better cognition; and to report fewer comorbidities. The range of responses for the PASE is from 0 to 400. The range was 0 to 341.8 in this sample. Mean total PASE score was 78.5 ± 61.6. Mean scores were 11.6 ± 12.2 for the sedentary quartile, 48.4 ± 10.2 for the low quartile, 89.0 ± 14.9 for the moderate quartile, and 165.0 ± 41.3 for the high quartile. Figure 1 shows the Kaplan-Meier survival curves over 3 years as a function of PASE score quartile. Participants in the lowest quartile of activity (sedentary) had the great- (20) 94 (40) 52 (22) 28 (12) 16 (7) Mini-Mental State Examination score, mean ± SD (n = 878) The trend toward the association between greater activity and lower risk of mortality was reduced after adjustment for covariates but remained statistically significant. The HR for the high activity quartile compared with the sedentary quartile was 0.45 (95% CI = 0.26-0.78). The greatest reduction in risk of mortality after adjusting for covariates was for persons in the moderate activity quartile (HR = 0.36, 95% CI = 0.21-0.62). Persons in the low activity quartile also had significantly lower mortality risk (HR = 0.50, 95% CI = 0.31-0.82) ( Table 2) than persons in the sedentary quartile.
There were statistically significant associations between type of activity and risk of mortality in the sample. A lower mortality risk was observed for persons active in the household subscale than in the leisure subscale. The risk of mortality was 68% lower for persons in the high activity quartile of household activity than for those in the sedentary quartile (HR = 0.32, 95% CI = 0.19-0.55). The mean household activity score was 52.5 ± 42.2. Those living alone (vs with others) reported significantly higher mean household PASE scores (54.8 ± 42.9 vs 39.7 ± 35.6; P < .001) (data not presented).
Associations According to Sex
In men and women, there was an inverse association between level of physical activity and risk of mortality. The risk of mortality was 74% lower for men in the moderate activity quartile (HR = 0.26, 95% CI = 0.10-0.67) and 53% lower for those in the high activity quartile (HR = 0.47, 95% CI = 0.20-1.10) than for those in the sedentary quartile (Table 3) . Statistically significant (P < .01) associations were observed in men between household activity and risk of mortality but not with leisure activity. In women, the risk of mortality was 66% lower (HR = 0.34, 95% CI = 0.16-0.73) in the high activity quartile than in the sedentary quartile based on total PASE activity score. Similar to the men, associations with risk of mortality were predominately observed in the household activity subscale.
DISCUSSION
As hypothesized, a lower risk of mortality was observed in men and women in the upper three PASE quartiles of activity (high, moderate, and low) than in those in the sedentary quartile. This finding is consistent with previous examinations of physical activity and mortality in nonHispanic samples. 5, [8] [9] [10] Historically, Hispanics (including Mexican Americans) report lower levels of physical activity than non-Hispanic white individuals. 12, 13 The mean PASE score in the current sample was 78.5, which is lower than the average score of 118.9 for adults aged 65 and older in a validity study for the PASE instrument 18 and lower than other previous reports involving non-Hispanic community-dwelling samples. 28, 29 The lower level of physical activity for women than men observed is also consistent with previous research. 1, 5, 29 Despite the low levels of physical activity, the findings indicate a meaningful reduction in mortality risk for each PASE quartile above the sedentary level, suggesting that even minimal to moderate increases in physical activity are associated with improvement in survival outcomes in Mexican Americans aged 75 and older. This is reflected in the lower mortality risk for persons in the mild and moderate activity quartiles than for those in the lowest quartile (after adjusting for covariates). The benefit of physical activity related to mortality for persons in the high activity group may have plateaued in this sample of older Mexican American adults, although there are alternate explanations that need to be examined. For example, information was not available regarding the consistency of physical activity over time.
A statistically significant difference in risk of mortality was found to be associated with the household activity subscale from that of the leisure activity subscale of the PASE. This is a potentially important finding because Mexican Americans aged 75 and older may experience the majority of their physical activity in this category (e.g., housework, gardening, home repairs). A previous study observed lower levels of activity in adults living in a senior home than in those not living in a senior home and suggested that this was because services such as housework and repairs are typically provided in such facilities. 28 In the current study, the vast majority of older persons were living in the community. Fewer than 3% of the participants reported residing in an assisted living setting. As older persons transition into levels of care, they may lose an important opportunity for regular physical activity. This may be particularly true for older Mexican Americans, who may not participate as frequently in traditional leisure forms of physical activity. 28 
Limitations and Strengths
The PASE is a widely used and reliable instrument, 17, 18 although as with any study using self-reported physical activity, over-or underreporting of activity levels may occur. As noted above, data were not available on the consistency of the activities performed over a long period of time, and this is a topic requiring additional study.
The analyses were limited to data from participants who were alive 12 years from the beginning of the H-EPESE study. The original sample was representative of a large Mexican-American population (n > 500,000) living in the southwestern United States. 19 The cohort studied consisted of survivors and represented the hardiest of the original 3,050 participants. In addition, the findings apply to older Mexican-American adults and not the general Hispanic population. 16 This study has several strengths, including a large population-based original sample from five states with substantial Mexican-American populations. To the knowledge of the authors, this is the first large-scale study to examine longitudinally the association between level of everyday, routine physical activity and risk of mortality in very old Mexican Americans (mean age 82.2) using a wellestablished, validated measure. The PASE instrument also allowed common household and leisure activities to be distinguished from more-formal exercise or physical training programs that older adults may engage in.
Implications and Conclusion
The current evidence is strong for the short-term health benefits of structured exercise and fitness programs in older adults, [2] [3] [4] 29, 30 although evidence of the long-term benefits and adherence to structured exercise programs is poor. 30, 31 Common barriers include poor health, pain, safety, cognitive problems, and lack of access to exercise facilities. [30] [31] [32] [33] [34] [35] Adherence to formal exercise and fitness programs appears to be particularly poor in older minority populations. 30 The results of the current study suggest that engagement in routine daily tasks involving physical activity may have beneficial effects in the oldest Mexican Americans. This is a population that will expand dramatically in the next 20 years and currently lacks targeted, culturally relevant, evidence-based recommendations to maintain or enhance physical activity and reduce the risk of morbidity and mortality.
